OBJECTIVES The aim of this study was to determine whether early gadolinium enhancement (EGE) by cardiac magnetic resonance (CMR) in a canine model of reperfused myocardial infarction depicts the area at risk (AAR) as determined by microsphere blood flow analysis.
After thoracotomy at the left fifth or sixth intercostal space, the left anterior descending artery was isolated and a snare placed distal to the first diagonal branch.
Collateral vessels were not tied off. Hammer-Hansen et al.
Early Gadolinium Enhancement of the AAR On LGE images, infarct was defined as areas of enhancement based on the feature analysis and combined thresholding computer algorithm, which 18.8%
1.4% -16.0%
The size of enhancement on EGE images correlated very well to the size of AAR by microsphere analysis (scatterplot) (left), with minimal systematic bias on the Bland-Altman plot (right). Dotted lines represent line of identity in scatterplot and mean AE 2 SD in Bland-Altman plot.
AAR ¼ area at risk; other abbreviation as in Figure 1 . On a per-slice basis, the correlation between EGE and pathological AAR (microsphere analysis) was very good (scatterplot) (left). The bias by
Bland-Altman (right) was only 3%. Data represent 68 slices from 11 animals. Abbreviations as in Figures 1 and 3 .
Hammer-Hansen et al.
Early Gadolinium Enhancement of the AAR -2 0 1 6 : ---On the basis of an a priori sample size calculation, a minimum of 10 experiments were required to detect a correlation of 0.9 between AAR by EGE and microspheres with a power of 0.9 and alpha of 0.01.
RESULTS
Eleven animals underwent successful coronary artery occlusion and reperfusion before CMR (Figure 1 ).
Microsphere data were available for all animals (n ¼ At the time of CMR, there was no difference in blood flow in the AAR compared with remote 23.0%
5.2% -12.6%
The size of enhancement by EGE also correlated very well to the size of the AAR by both cardiac magnetic resonance measures of AAR. Data for comparisons were available from 10 animals. Dotted lines represent line of identity in scatterplot and mean AE 2 SD in Bland-Altman plot (right). Abbreviations as in Figures 1 and 3 .
Hammer-Hansen et al. Figure 5 . Figure 6 in which the EGE exceeded the infarction by LGE and TTC. In all animals, the size of enhancement by EGE was greater than the size of infarction by TTC (Figures 1 and 7) . LGE showed excellent correlation to infarct size by TTC (r ¼ 0.95; p < 0.001) and only very small systematic bias (Figure 8 ). Example T1, EGE, LGE, and TTC images are shown in Figure 9 . previously. An independent pathological standard of microspheres and TTC confirmed this finding. The transmural extent of EGE was clearly greater than the infarction by TTC or LGE.
Abbreviations as in Figure 1 . In all animals, the size of enhancement by CMR was greater than the size of infarct by TTC. Dotted lines link CMR data from the same animal.
Native T1 data were only available for 10 dogs, and native T2 data were only available for 10 other dogs. The diagonal line indicates the line of identity. CMR ¼ cardiac magnetic resonance; other abbreviations as in Figure 1 . The size of infarction by LGE showed excellent correlation to infarct size by pathology and minimal bias in the Bland-Altman plot (right).
Dotted lines represent line of identity in scatterplot (left) and mean AE 2 SD in Bland-Altman plot. Abbreviations as in Figure 1 .
Hammer-Hansen et al. LGE accurately images myocardial infarction in the same animals.
